Spawning biomass of Jack Mackerel
(Trachurus declivis) in the East sub-area of
the Small Pelagic Fishery during summer 2019

T. M. Ward, G. L. Grammer, A. R. Ivey and J. Keane
December 2019
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Presenter
Presentation Notes
2014 DEPM survey: first dedicated application of DEPM to Jack Mackerel (Ward et al. 2015)
Collected large numbers of samples of eggs and adults concurrently from the key spawning area off eastern Australia in January 2014 (peak spawning period).
Established effective method to sample adult Jack Mackerel
Provided the first estimates of adult reproductive parameters required for DEPM application

2019: 2nd dedicated survey, extended into Bass Strait; less eggs over all but greater spawning area - may have missed peak spawning time


Jack Mackerel (East)

Adult surveys

DEPM Surveys
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2019:
» S.E. Australia (Jan-Feb)
* Demersal trawl
* Femalen= 575
(12 samples, total n: 1,087)

2014.
e S.E. Australia (Jan)
e Demersal trawl
e Femalen= 1,285
(16 samples, total n: 2,704)

2001-2004:
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e Purse seine and mid-
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Total Survey Area & Spawning Area

2014 - complete survey 2019 - complete survey

344

2019 — w/o extra
Bass Strait stations

Percentage

Area sampled Spawning area A of area Spawning
2 2 i
(km 2) (km 2) sampled biomass (t)
2014 63,355 23,553 37.2 157,805
2019 68,295 36,100 52.9 156,292 SARDI
2019 37,339 23,639 63.3 - A o ST s.m.:".m*:.,..,, '

(without Bass Strait)
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DNA Confirmation of Jack
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Egg Production P,
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Adult Samples & Female Weight W
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Jack Mackerel (East)

Length Freguency: DEPM Samples
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Presenter
Presentation Notes
Length mode of the commercial catch is slightly smaller (220/240 mm FL) during the 2014/15-2016/17 fishing seasons than it was in the commercial catches during the early 2000s (240-270 mm FL). It’s also smaller than the research catches in Jan 2014 (mode of 250 -280). 
Length mode smaller again in 2017/18 & 2018/19: 200 mm FL (200-210 mm FL) – Saints vs. Geelong Star in previous yrs.

Female size at maturity (268 mm FL) of JMK (Ward et al 2015, Webb 1976) – reasonable for the region of our catch samples. 
Mean size of mature fish in 2019 JMKE DEPM (male & female together): 224 mmFL 
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Presenter
Presentation Notes
2019 female weights for dashed lines on plot: min: 61g, mean: 126g, max: 255g
Blue dashed line: 199.6 eggs/g for 2019
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Spawning Fraction S
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Missed peak spawning season?
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Spawning Biomass & Parameter Values

Spawning Biomass 156,292 t (95% CI = 49,120-263,496)

Po (GLMM NB) eggs-day!-m2 15.1 8.0-22.2
A km?2 36100 -
= 0.546 0.49-0.60

Parameter

Egg Production
Spawning Area
Sex Ratio R
Spawning Fraction S - 0.032 0.016-0.048
Fecundity F eggs-female! 25,212 13,570-36,854
w g 126.3 68.3-184.3

F/w eggs gt 199.6 179.1-220.1

Female Weight
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Jack Mackerel (East)
DEPM Survey (2019)

Sensitivity analysis
2019 SB estimate: 156,292 t

Adult parameters in sensitivity analysis:

* Solid: 2019 survey estimates
» Dashed: 2014 survey estimates

» Dotted: Alternate model estimates of
Poin 2019

e Blue: mean S (2014 & 2019)
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Presentation Notes
2019


2014
Most SB estimates ranged from ~95,000 t to 215,000 t. 
only two parameters: egg production (P0) and spawning fraction (S), provide unrealistic estimates (i.e. ~436,000 t for P0 and ~44,000 t for S)
Confidence in Po & S in current survey due to large sample numbers and good agreement among models



Conclusions

Improved coverage of the spawning area (c.f. 2014)

Lower P,and S in 2019 than 2014 (also higher atresia)

Likely missed peak spawning season

No reduction in spawning area from consistent survey area
Spawning area effective proxy for spawning biomass

Need to better understand variability in P,and S

Then can convert spawning area into spawning biomass
with greater confidence

L — @) =~
Key challenge — latitudinal gradient in S ﬁ e, O

and Regions SA
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